By using biotin labelied proteoglycan core protein and an avidin enzyme system, hyaluronan (hyaluronic acid) was visualised in specimens of human jejunum. Intense staining for hyaluronan was seen in the loose connective tissue of the villi and of lamina propria while the epithelial layer was unstained. The muscularis mucosae showed only faint staining. 
The bowel wall contains many different cell types, including epithelial cells, smooth muscle cells, and vascular cells, capable of producing connective tissue components. The intestinal collagens consist mainly of type I and III collagens and are localised in the submucosa. ' The smooth muscle cells are considered to be the major producers of collagens in the intestine. ' 2 Another important constituent of connective tissue is hyaluronan (hyaluronic acid by older nomenclature), which is a glycosaminoglycan composed of alternating units of glucuronic acid and N-acetylglucosamine. It An avidin enzyme, biotin protein system was used to detect hyaluronan in tissue. The system is based on the specific interaction between hyaluronan and the protein core of the cartilage proteoglycan.4 The technique entails three major steps: (i) the specific binding of biotin labelled protein to hyaluronan in the fixed tissue specimen; (ii) the binding of an avidin enzyme complex to the biotin; (iii) the visualisation of bound enzyme with a substrate.
The hyaluronan binding region of the cartilage proteoglycan (HABP) was prepared by affinity chromatography with HA-Sepharose,6 and then linked to biotin as previously described.4 Tissue preparation and staining were performed as previously described.5 The specificity of the staining was checked with Streptomyces hyaluronidase (Seikagaku Fine Biochemicals, Tokyo, Japan). Control sections were incubated for four hours in a humidified chamber at 37°C with 500 units/ml of hyaluronidase in 100 mM sodium acetate buffer, pH 5.8. The sections were counterstained with haematoxylin. It is feasible that the physicochemical characteristics of hyaluronan are necessary for optimal function of the villi. It has been proposed that hyaluronan is important for protein exclusion by the interstitium."'3'' Thus, the localisation of hyaluronan in the interstitium of the villi may create a stable environment for the transport of absorbed low molecular weight material from the intestinal lumen to the capillaries of the villi. An interstitium rich in hyaluronan also enhances cell migration and spreading.'4 The accumulation of hyaluronan adjacent to the basal membrane may therefore indicate that it also is involved in the rapid turnover of the interstinal epithelial cells, which divide in the crypts and move continuously with the basal membrane towards the tip of the villi. In previous studies hyaluronan has been found between the epithelial cells of the skin, suggesting a role for it in intercellular adhesion."1 We have not been able to find hyaluronan between the columnar epithelial cells of the intestine. Thus, the intercellular contacts between columnar epithelial cells seems to be qualitatively different from those between squamous epithelial cells. 
